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PURPOSE: To obtain an org. nonlinear optical material having large nonlinear optical 
characteristicas and excellent transparency by incorporating a specified compd. 

CONSTITUTION: 3-(p-t-butylphenyl)-3-hydroxy-1 -(p-methoxyphenyl)-2-propene-1 -on 
(called as MHMPO) is used as a nonlinear optical medium. Namely, the org. nonlinear 
optical material BHMPO containing a compd. expressed by formula is prepared as a 
single crystal of s-1mm square, or the optical material is dispersed in a transparent high 
mol.wt. polymer material and oriented in a large electric field. Each dispersion body is 
maintained in an optical resonator. As the transparent polymer material to disperse the 
org. nonlinear optical material, polymer obtd. by polymn. of monomers, such as acylic 
acid, methylacrylate, ethylacrylate, butyl acrylate, styrene, is used. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic non- linear optical material characterized by including the compound 
expressed with a formula [1], 
[Formula 1] 

OH 0 




OCH, 



C 1 ] 



[Claim 2] The optical functionality component characterized by an organic non-linear optical 
material consisting of a single crystal beyond 1mm angle of a compound expressed with a formula 
[1], and coming to hold this single crystal in the resonator of light. 
[Formula 2] 



OH O 




en 



OCH, 



[Claim 3] The optical functionality component characterized by an organic non-linear optical 
material consisting of a dispersing element which this compound is distributed in a transparent 
macromolecule polymer, and carried out orientation all over the heavy current community with the 
compound expressed with a formula [1], and coming to hold this dispersing element in the resonator 
of light. 
[Formula 3] 



OHO 




OCH, 
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[Claim 4] The optical functionality component according to claim 3 which the transparent 
macromolecule polymer which distributes said organic non-linear optical material becomes from the 
polymer with which wavelength does not have absorption in light 400nm or more. 
[Claim 5] The optical functionality component according to claim 2 or 3 in which the single crystal 
or dispersing element of said organic non- linear optical material forms the optical waveguide 
surrounded by the cladding layer. 

[Claim 6] The optical functionality component according to claim 2 or 3 which it is the optical 
functionality component which has the optical waveguide formed on the substrate, and said optical 
waveguide becomes from the single crystal or dispersing element of said organic non- linear optical 
material. 

[Claim 7] The light wave length inverter which is a light wave length inverter equipped with the 
light source, a condensing means to condense the light from this light source, and a harmonic 
generation means to generate the 2nd higher harmonic in response to the light condensed by this 
condensing means, and is characterized by having the dispersing element distributed in the single 
crystal of the organic non-linear optical material expressed with a formula [1], or the transparent 



macromolecule polymer into the optical path of said harmonic generation means. 




[Claim 8] It is the electro-optics component characterized by being the electro-optics component 
which performs switching and the modulation of a lightwave signal according to the electro-optical 
effect, and the inside of the optical path of this optical element having the dispersing element 
distributed in the single crystal of the organic non-linear optical material expressed with a formula 
[1], or the transparent macromolecule polymer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical functionality component which used an 

organic non-linear optical material and it. 

[0002] 

[Description of the Prior Art] A non-linear optical material is an ingredient in which the secondary 
nonlinear response [ 3rd ] is shown by the interaction with strong electromagnetic fields, such as 
laser light, and since it has many component functions, such as a harmonic generation, a 
photomixing, optical parametric oscillation, light modulation, and an optical switch, it is capturing 
the spotlight as the wavelength sensing element and the component for optical computing of laser. 
[0003] Conventionally, as for a non-linear optical material, an inorganic material and semiconductor 
materials, such as lithium niobate (LiNb03), a potassium dihydrogenphosphate (KDP), and an 
arsenic-ized gallium (GaAs), have mainly been examined. However, inorganic and a semiconductor 
material have many problems in points, such as qualification of a compound, deliquescence, and a 
speed of response. 

[0004] On the other hand, qualification of a molecule is easy for an organic compound, and a 
nonlinear optics constant is large also on nonlinearity, and since an ingredient with a quick speed of 
response may be obtained, research of the non-linear optical material of an organic compound 
system and development have prospered in recent years. As a non-linear optical material of an 
organic system, the ingredient which was excellent in nonlinear optics properties, such as a methyl 
PARANITORO aniline (MNA) and a methyl PARANITORO-N-oxide pyridine (POM), is already 
found out. 
[0005] 

[Problem(s) to be Solved by the Invention] In development of the secondary organic non- linear 
optical material, it is important that it is large, the nonlinearity beta which the molecule itself has 
first, i.e., supermolecule polarizability. Therefore, design of the compound which introduced various 
electron releasing groups and an electronic suction nature machine into the molecule which has pi 
electron conjugated system, and composition have been performed. 

[0006] However, although it is required for the secondary non-linear optical material for the crystal 
structure of an ingredient not to have reversal center of symmetry, if the dipole moment of a 
molecule is enlarged by introducing an electron releasing group and an electronic suction nature 
machine into pi electron conjugated system, a crystal will become easy to become the structure of 
having reversal center of symmetry. That is, it not only enlarges the supermolecule polarizability 
beta, but in the design of an organic non- linear optical material, it must fully take the crystal 
structure into consideration. 

[0007] Moreover, in using the secondary non-linear optical material as a charge of wavelength 
sensing-element material, the transparency in the harmonic generation field poses a problem. 
[0008] Although it is desirable that it is the second harmonic generation less than field of laser, i.e., 
about 430nm, as for the absorption wavelength edge of a non-linear optical material since the 
wavelength of a current semiconductor laser light is about 850-750nm, it is difficult to lead to the 
supermolecule polarizability beta becoming small, and to solve nonlinearity and the problem of the 
permeability in a second harmonic generation field to coincidence to shorten an absorption 
wavelength edge. 

[0009] It is difficult to predict the crystal structure of a compound in the phase of a molecular design 



also about the crystal structure furthermore. Although a PARANITORO aniline, a 4-dimethylamino- 
4 ! -nitro stilbene, a PARANITORO-N-oxide pyridine, etc. have the large supermolecule polarizability 
beta, since they are the structure where a crystal has reversal center of symmetry, they are the 
example of the compound in which nonlinearity is not shown as a crystal. 
[0010] The purpose of this invention has a large nonlinear optics property, and it is to offer the 
organic non-linear optical material excellent in transparency. 

[001 1] Other purposes of this invention are to offer the above-mentioned ****** functionality 
component for non-linear optical materials. 



[Means for Solving the Problem] In order to attain the aforementioned purpose, the organic material 
expressed with a formula [1] was examined, consequently, the thing for which 3-(p-t-buthylphenyl)- 
3-hydroxy-l-(p-methoxypheny)-2-propene-l-ON (Following BHMPO is called) is used as a 
nonlinear optics medium — high — it turned out that an optical property functionality component can 
be obtained. The summary of this invention is as follows. 

[0013] (1) The organic non-linear optical material characterized by including the compound 
expressed with a formula [1]. 



[0015] (2) The optical functionality component characterized by the organic non-linear optical 
material BHMPO given in said formula [1] consisting of a dispersing element which the single 
crystal or said organic non-linear optical material beyond 1mm angle is distributed in a transparence 
macromolecule polymer, and carried out orientation all over the heavy current community, and 
coming to hold these in the resonator of light. 

[0016] The giant-molecule polymer to which the polymerization of the monomer represented by an 
acrylic acid, methyl acrylate, ethyl acrylate, butyl acrylate, a methacrylic acid, methyl methacrylate, 
ethyl methacrylate, cyclohexyl methacrylate, phenyl methacrylate, styrene, etc. was carried out as a 
transparent giant-molecule polymer which distributes said organic non-linear optical material is 
used. The polymer with which wavelength does not have absorption in light 400nm or more 
especially is desirable. And orientation of the above-mentioned dispersing element is carried out 
under a heavy current community. Moreover, this dispersing element distributes a nonlinear medium 
in a monomer beforehand, and it can be obtained by carrying out the polymerization of said 
monomer, carrying out orientation of the nonlinear ingredient to the bottom of a heavy current 
community. Furthermore, after carrying out the polymerization of the monomer which distributed 
said nonlinear ingredient again, it can heat more than the glass transition temperature of this 
macromolecule polymer, and it can also obtain also by cooling slowly under a heavy current 
community. 

[0017] (3) The optical functionality component of the publication in which the single crystal or 
dispersing element of said organic non-linear optical material BHMPO forms the optical waveguide 
surrounded by the cladding layer. 

[0018] (4) The optical functionality component which it is the optical functionality component which 
has the optical waveguide formed on the substrate, and said optical waveguide becomes from the 
single crystal or dispersing element of said organic non-linear optical material. 
[0019] (5) The light wave length inverter which is a light wave length inverter equipped with the 
light source, a condensing means to condense the light from this light source, and a harmonic 
generation means to generate the 2nd higher harmonic in response to the light condensed by this 
condensing means, and is characterized by having the dispersing element distributed in the single 
crystal of the organic non- linear optical material expressed with said formula [1], or the transparent 
macromolecule polymer into the optical path of said harmonic generation means. 
[0020] (6) It is the electro-optics component characterized by being the electro-optics component 
which performs switching and the modulation of a lightwave signal according to the electro-optical 
effect, and the inside of the optical path of this optical element having the dispersing element 
distributed in the single crystal of the organic non-linear optical material expressed with said formula 



[0012] 



[0014] 
[Formula 6] 



OHO 




[1], or the transparent macromolecule polymer. 

[0021] Drawing 1 -3 show the ** type perspective view of an optical functionality component which 
used the organic non-linear optical material of this invention. The non-linear optical material 2 is 
surrounded by the cladding layer 1 drawing 1 and 2. In drawing 3 , the non-linear optical material 2 
is formed on the substrate 3. 

[0022] Drawing 4 -6 are the ** type block diagram of the light wave length inverter adapting the 
optical functionality component of this invention. As for the laser light from the light source 5, the 
wavelength of light is changed by the optical functionality component 6 and the transflective mirror 
4 of this invention in drawing. In addition, in 5, a polarizing plate and 6 show incident light and 7 
shows output light. Furthermore, 10 shows a reflecting mirror and the incident light of others [11/ 
12 / feedback light and ], respectively. 

[0023] Drawing 7 is the mimetic diagram showing an example adapting the optical functionality 
component of this invention of the configuration of a light wave length inverter. The second higher 
harmonic of blue glow (wavelength of 0.44-0.37 micrometers) can be acquired by making the core 
of the single crystal of said organic nonlinear ingredient, or its macromolecule dispersing element, 
and the SHG component 25 equipped with the cladding layer surrounding it penetrate the laser light 
26 (GaAlAs semiconductor-laser light: wavelength of 0.88-0.75 micrometers) from laser diode 21 
through a collimator 22, the anamorphic prism pair 23, and a condenser lens 24. By using the SHG 
component 25 of this invention, the light wave length inverter cut-off wavelength excelled 
[ inverter ] in short **** and laser-proof**** is obtained. 

[0024] Furthermore, BHMPO of this invention is applicable to 2nd order nonlinear devices, such as 
optical rectification, a photomixing, and parametric amplifier. 

[0025] BHMPO of this invention is applicable to 3rd order nonlinear devices using the 3rd harmonic 
generation, a car shutter, a photomixing, and optical bistability, such as optical memory and an 
optical operation component. 

[0026] BHMPO of this invention can be used as a wavelength sensing element by producing and 
grinding [ cut and ] a single crystal using the approach of depositing a crystal out of an organic 
solvent, a Bridgman method, the Czochrlski method, the sublimating method, etc. Moreover, it is 
possible to use also as a CHIERENKOFUTAIPU or false phase matching type nonlinear device. 
[0027] 

[Function] The thing as secondary non-linear optical material with said very effective organic non- 
linear optical material BHMPO is considered for taking the crystal structure of non-centrosymmetry 
as shown in drawing 8 according to the unique molecular structure. 
[0028] 
[Example] 

[Example 1] Said BHMPO was ****** e d from each solution of a methanol, an acetonitrile, a 
hexane, toluene, an acetone, chloroform, and ethyl acetate, and the SHG (second harmonic 
generation) reinforcement of each powder was measured. 

[0029] Measurement was performed according to the approach (J. 39 Appl.Phys., 3798) of S.KKurtz 
and T.T.Perry. The Q switch YAG laser (wavelength of 1064nm) was used for measurement as the 
light source. The secondary higher harmonic which irradiates laser light at the sample of said 
powder, and is generated was condensed and detected. It is shown in a table as a relative value with 
the SHG reinforcement of the powder of the urea which measured the SHG reinforcement similarly. 
[0030] 
[Table 1] 
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[0031] [Example 2] The component for wavelength conversion was produced using BHMPO. In 
order to produce a wavelength sensing element, BHMPO was first high-grade-ized by 
recrystallization from a solvent, and zone melting. Next, if the refined ingredient is maintained at a 
fusion condition and a glass capillary tube in the air is made to invade from an end into it, a part for 
the centrum of a glass capillary tube will be filled up with BHMPO by capillarity. A part for the 
centrum of a glass capillary tube was filled up with the single crystal or polycrystal of BHMPO by 
pulling out this glass capillary tube slowly to a temperature field lower than the melting point of this 
organic material. 

[0032] When BHMPO with which it was filled up is in a polycrystal condition, this glass capillary 
tube is again heated more than the melting point of BHMPO, and BHMPO is made to single-crystal- 
ize by pulling out to a temperature field lower than this melting point. Thus, incidence of the laser 
light was carried out into the produced wavelength sensing element, and the outgoing radiation of 
1/2 wave of light of this laser light was checked. 
[0033] 

[Effect of the Invention] BHMPO of this invention has the outstanding nonlinear optics property, 
and the nonlinear optical effect can be applied to various optical functionality components. 
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[Drawing 5] 
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